Dietary calcium inhibits the intestinal colonization and translocation of Salmonella in rats.
Dietary calcium decreases the cytotoxicity of intestinal contents and intestinal epitheliolysis by precipitating cytotoxic surfactants such as bile acids. A decreased luminal cytotoxicity might not only strengthen the barrier function of the gut mucosa but also reinforce the protective, endogenous microflora. We hypothesized, therefore, that dietary calcium increases the resistance to intestinal infections. Rats on a low-, medium-, or high-calcium purified diet were orally infected with a single dose of Salmonella enteritidis. The kinetics of fecal Salmonella excretion was studied to determine the colonization resistance. Intestinal bacterial translocation was quantitated by measuring urinary oxidation products of nitric oxide (NOx) excretion and culturing bacteria from tissues. Compared with the low-calcium group, the medium- and high-calcium diet-fed rats had a substantially improved colonization resistance. Calcium supplementation also reduced translocation of Salmonella, considering the diminished urinary NOx excretion and viable Salmonella counts in the Ileal Peyer's patches and spleen. Dietary calcium decreased the bile acid concentration and cytotoxicity of fecal water. Several indicators of fecal bacterial mass were significantly increased by supplemental calcium. Dietary calcium improves the colonization resistance and reduces the severity of gut-derived systemic infections, which is probably attributable to its luminal cytoprotective effects.